
October 4,2003 

Dear Panel Member: 

AMENDMENT TO PANEL‘P&XAGE 

FDA has reviewed additional info.rmation since we sent you the Panel package on September 12*, 
Because this information will be referred to in FDA’s discussion; we are providing it to you as an 
amendment to your Panel package. 

There are two topics: 

1. Additional information on ongoing Dow Corning animal studies, regarding the toxicity of PDMS 
D.5 found in breast implants 

2. Update on recent literature studies regarding mortality after cosmetic augmentation with breast 
implants. 

If you have any questions, please contact me at 3.0 1-594-jb90, ext. 139 or by email at sxn@cdrh.fda.nov. 

Sincerely, 

Samie Allen 
Breast Implant Team Leader 
Plastic and Reconstructive Surgery Devices Branch 
Division of General, Restorative; and NeurologicalDevices 
Office of Device Evaluaticn ’ ” 
Center for Devices and Radiological Health ’ 
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1. D5 TOXICOLOGY RISK ASSESS-m 
As noted on p.8 of the Summary Panel Memo (Tab 2’ in the‘Pane1 Package)~ D5 is a Cy&’ 
decamethylcyclopentasiloxane component which may be present at 1%~ levels in the Inamed gel implant. 
Dow Corning is conducting inhalation toxicology studies on the D5 in rats. ‘-FDA revi&%da,n interim >\. _I). 2’s “,S ,. “S,, , “~*, - 6 I ,,- ;. -- - ^ -= $+: 
carcinogenicity report from Do+~Co%ng. In this’ study, the rats m the highest dosage group were __“, ,,,) ,‘. L. 
exposed to D5 by the inhalation route for 6 hours a day, 5days a week, for up tc 24 months. An 
increased risk of uterine adenocarcinomas was observed follotiing inhalation exposure to’ D‘S ‘for 24 .I ,, .‘S months. Under these conditions, assuming all the DS Was absorbed at the hlghestexpos~e(ii60 Ijptij; 
the dose was 15 8 mgfkg/day. 

Inamed reported that D5 was not detected in their silicone gel, but the limit of detection Thai-6’ ppm; or”6 . 
pg per gram. Therefore, a 60 kg woman with two 800 ml implants could potentially be exposed at most 
to a total of 9.6 mg of DS; or an exposure‘of 6:16mg/kg. 

, .., l,_ ~“_ ‘ .\ .“_ ,+/., ,, < 
If we assume that all theD5 isabsorbed’andthe .‘ <). ,, ” . :,“~“‘ _“, ,‘ _ _..,, /-C.n<*. I,*,_ 

risk is over a period of 30 years, the daily exposure would be O.OI5 pg/kg/day. Thus al~o~~a”s~fety?%ctor‘ 
greater than 1 million fold over the dose causing the adenocarcinomas ~in’a?Gmals: The cancer risk in 
humans is likely to be minimal. 

The study will not be completed until the spring bf 2004. The interim Doti~~orning rep&can be found 
at the EPA web site: http://www.epa.~ov/opptilltr//tsca8e/doc/8ehq/iO~3~f~biuai;OjlsEI~~2~~- ‘” ’ 
15273A.pdf. 

., . _. .h ,,,~” _ “, *., ,> /,.. ,,. > ‘ dj Li,*. .a13 il” ‘I 
A similar study on D4 has shown uterme adenomas, but no adenocarcinomas: - we .will 

continue to follow both studies. 

To evaluate the risk more systematically, FDA has developed t%o risk assessments. ‘&? uses al& dose 
linear model. The other uses a nonlinear dose response ‘model”to estimate thk’&n&marll dose “aiid ‘I” ‘- ; 
applied uncertainty factors to estimate the dose &so&ted with a’ 10” risk. Both of these assessments 
follow below. 

Linear Model Risk Assessment 
Subject: Toxicology Consult 

Dow Corning Carcinogenicity Study of Decamethylcyclopentasiloxane (D5) 

A review was requested of the results of a study conducted ‘by Do$‘Corning’ (Study No. 9346 submitted , 6 + ‘” .,.. -.. ,“. lid +.a. “.*, to oppTEp*) in which an increaseil incid2;vI‘lce ofuterlne adenoc$i;ind;gii.$-; ob~e~~~i‘i;‘~~~~~~~~s,~.“ 
_.- ̂ . 

following inhalation exposure to D5 for-24 ,months. ’ Using P&s“ test andthe’Fisher’8 Exa$te&D&v ” 
Corning found a statistically significant difference in the incidence‘bt’adenocarcinomas in control rats vs. ., “” :,.,,;,:..;,*:,.i <. ~~.~.>j; rt,o-;, 
those in the high dose group (160 ppm). ‘Hotiever,‘they notethat the“;st&&al srgmficance was reduced ” 
or eliminated when the adenomas and adenomatous polyps were combined”bvith the ade”nocarcinomas.‘j ’ 
Dow Corning further notes that no endometrial hyperplasia was observed in any of the‘treatment group females and that this lesion is cbnsidkf-d y.& ~~~~~ii~~~~~ci~~~~.~~si;i~~~s;jci;ited --ii6 uteri$; 

adenoma/carcinoma. Nevertheless, the potential exists that the increased incidenceof uterine 
adenocarcinomas in the high dose group females could be’associated v&h exposure to D.5.‘ “ 

It is interesting to note that exposure of F344 rats to 160 ppm of D5 for.28 days ‘results’in hepatomegaiy 
and induction of a number of hepatic enzymes.’ Similar findings were observed by Burns-Naas et al?, 
with the NOAEL and LOAEL for these effects being 7”5 and 16O‘ppm; respectively: ‘Hepati’c ense 

i McKim JM Jr, Choudhuri S, Wilga PC, Madan A, BurnbNaas LA, Gallavan RiI; Mast RW, Naas DJ, Parkinson ,%,-,. \.,.*.mC i ..I 
A, Meeks RG (1999) Induction of hepatic xenobiotic me~~~~liiirig~elii~~~‘~~~~~~~~i~~~e~~~~~~~foIIowrng 
repeated inhalation exposure to decamethylcyclopentasiloxane (D5) To.&& S&@i j:‘lij*-“dF-’ ” -. 
2 Burns-Naas LA, Mast RW, Meeks RG, Mann PC, Tlievenaz PI (1998) Inhalati6n toxicology of 
decamethylcyclopentasiloxane (D5) following a 3-mbntli’nose-only exposure in’Fischer 344 rats. Tk&col Sci 
43(2):230-40. ” _ x _ ‘7 
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induction has also been observed in rats following oral administration of D4 and DSY3 The potential exists 
for hepatic enzyme induction to alter the metabolism of endo~enous hormones, which in turn, could’lead 
to the development of neopla&. The develijprnent of uteririe adeno&ciuor& in at‘ik& some strains of 
rats is associated with hormonal imbalance, notably, a high serum estrogen:progesterone (G2$j ratio.4 
Imbalances in estrogen metabolism,are also associated with an increased r&k ofbrea~t&ncG’in Gomen 
Although it is not known whether D5 exposure induces the metabolic enzymes that wouldresult in an 
altered E2:P ratio, the potential exists for hormone imbalances to occur%&ving en?$i$e ‘induction:’ if 
this is the case, then carcinogenic effects in hormone+ensitive^ tissues such as the &dome&~ ‘are not _i ‘) .,p~.,.;.‘.c~;~.(,,,,~~~.~.,yx~ r* ,a- i,. likely to occur at doses ofD5’that~do ndt result i”ii’~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t~on. -I 

Although the above argument suggests a nonlinear dose-response relationship for the development of 
adenocarcinomas in rats (and presumably humani)&posed to D5, one can alternately and conservatively 
assume low-dose linearity for these effects: The dose of.DS received by animals’in the’ high dose ‘group 
is: 

160 ppm x 15.1 mgfm3/ppm x 0.11 m3/day x 6124 x S/7 + 0.3 kg = 158 mglkg/day 

assuming 100% absorption of D5. Using a simple low-dose linear extrapolation approach,‘the unit risk 
based on the incidence of adenocarcinoma in the‘high dose group ‘ii ‘the Do~%&g”studysj;*isf’ ’ ” _I” “ 

0.083 - 0 = 5.25 x lo4 (mg/kg/day)“ 
158 mg/kg/day t., 

/ 
Based on this unit risk value, the dose of D5 associated $th ~~r~~~~lexcess.can~~~ risk’va@a ‘ii 
summarized in the table below. 

If the dose of D5 released from various medical devices is known or can be-estimated, then’the excess 
cancer risk associated with,this D5 dose can be estimated:‘ &tin&s mthe’above table auggest‘that D5 
doses less than 1.9 l&kg/day (0.12 pglkglday based on surface area scaling) are a&&iated”?vith Ze 
minimis risk. In general, doses leas than 0.19 m&kg/day are associated With an acceptable cancer r&k; 
based on the medical benefits conferred by the device. However, it is important to keep’ in i&id that 
these excess cancer risk estimates ate based on the’highly conservative assumPtion’of low dose linearity 
of the dose-response curve for DS-induced uterine adenocarcinomds. As discussedabove, the‘potential 
exists for the development of this tumor to be. hormonally mediated and; conse@i&%ly; for the eff&t to 
only occur at doses at which a hormonal imbalance occurs. If hormonal imbalance occurs> s,a’result of 
enzyme induction, then the tumors are only 1ikklyto”occur ‘at dos%“ofl%‘e@al to or greater than those’ 
that produce enzyme induction (160 ppm in earlier Dow Corning studies). ’ ’ ’ ” ‘- 

,‘. 
3 Zhang J, Falany JL, Xie X, Falany CN. (2000) Induction of rat hepatic drug metabolizing enzymes~by 
dimethylcyclosiloxanes. Chem- Biol I&t-act. ISi l’24(2): 133-47. 1 

_“._.*^I.) . . ._ ,“.I_ _I ./ , 

4 Nagaoka T, Onodera H, Hayashi Y, Maekawa A;‘ (19%) Influence of highlfat diets on the occurrence of 
spontaneous uterine endometrial adenocarcinomas in i$‘s., Terai;og Car&kg MS&en: 15‘(4): l‘i;7:77: 
5 Rogan EG, Badawi AF, Devanesan PD, Meza’JL, Edney JA, West WW, Higginbotham SM, Cavalieri EL. (2003) 
Relative imbalances in estrogen metabolism and conjugation m-breast tissue of women with carcinoma: potential 
biomarkers of susceptibility to cancer. Car&zoge&d~~?$(4):697-702. I. -*. : : .s” 
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Non l i nea r  M o d e l  Risk A s s e s s m e n t .‘. 

S u b j e c t: Tox ico logy  C o n s u h  (Rev ised)  i ’ 
.<  : 

D o w  G o $ n g  & rc inogen i$y  S tu d y  ‘o f D e c a J ;le th j r l6yc ropentas i loxane (I% ) ~  
_*  ^ )  

T h e  p rev ious  ana lys is  u s e d  a  s imple ,  l inear  ex t rano ia t ion  a p p r o a c h  to  es t imate  th e  excess  c a n & r  r isk fo r  l ow  d o s e s  o f D 5 , H o w e v e r , th e  u te r ine  ~ d d e n ~ ~ a ~ ~ ;~ ~ ~ ~ .~ ~ ~ .~ ~ ~ ~ b ~ ~ ~ ~ ~ m ing‘study‘~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  _ ;.- ./ ., 

non l inear .  There fore ,  a  ser ies  o f non l i nea r  dose - response  m o d e l s tias  u s e d ’to  aer ive  va lues  fo r  a  :-~ :~ .,‘A , ~ .,,‘. -,,,T’ 1 1 ,. 
b e n c h m a r k  d o s e  ( B M D )  a n d  th e  lower  lim it o f a  one -s i ded  9 5 %  & & d e i & e ~ i n terva l  o n  th e  B M D  ’ 
( B M D L ) . A  B M D r o  w a s  se lec ted  as  th e  p o i n t o f d e p a r tu re  fo r  th is  analys is .  T h e  d o s e  o f D S  
co r respond ing  to  a  1 0 m 6  excess  cance r  r isk in  h u m a n s  w a s  th e n  de r i ved  frdri i  th e B M D L ’u s m g  th e  
a p p r o a c h  s u g g e s te d  by  Gay lo r  e t a l?,  specif ical !y,  to  d iv ide  th e  B M D L  by  1 0 0 ,0 0 0 . , 

T h e  resul ts  o f th e  b e n c h m a r k  d o s e  m o d e l i n g  exerc ise  a re  p rov ided  in  ta b l e  b e l o w . 

B a s e d  o n  th e  va lue  o f th e  lowest  mode l -de r i ved  B M D L  (87 .95  mglkg lday) ,  th e  1 0 m 6  cance r  r isk in  h u m a n s  
is equ iva len t  to  a  D 5  d o s e  o f 8 .8  x  1 0 e 4  m & g /d a y . 

’ G a ylor  D W , e t al. ( 1 9 9 9 )  A  un i f ied  a p p r o a c h  to  risk assessment  fo r  cance r  a n d  n o n c a n c e r  e n d p o i n ts b a s e d  o n  , ,, _ , 
b e n c h m a r k  doses  a n d  u n c e r tainty/safety factors. R e g u l  Tox ic01  P h a r m & c o l . 2 9 ( 2  P t 1 ) : 1 5  l-7. 

/ , ,, / .,, .) _ )  ” ;. ,. 
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2. UPDATE ON LITERATURE MORTALITY STUDlrES ‘. -. ” 11. ., I +i: , _ .,‘d, i-b%x *G:, sy ‘.,-‘.‘;,1~;~.,“.“~;.,,,~ 1 .” .‘* ” ,b” “., _’ i , 
FDA reviewed additional literature pn mortality studies related to breast implants. There are two new 
studies, one published in March, 2003 and the other published in early October 2003 ,-that’describe increased mortdity due to suicide in wOmen a*er cosmefic ‘-i-enta‘ti.n ;;;;jt~ br&ast”;;&-@fg$~~~~ ‘.. 

reviewed these studies and a previous study on mortality in women tiith cosmetic implants. These 
studies are not specific to the Inamedsilicone gel breast implants that are under consideration at the panel 
meeting. 

Three studies evaluated mortality from various causes in women with cosmetic breast augmentation. 
Table 1 shows the standardized mortality ratio (SMJX) and 95% confideri& limits ofthe implant 
population versus the comparison population for positive findingsIn the Brinton et al. st;‘dy7, death from 
all causes was significantly reduced in women With breast implants &&pared to the general U.S. 
population rates. This reduction was attributed to the generally healthier status of patients seeking plastic 
surgery, However, there was a significantly in&-eased mortality rate for botin”s&ide and brain 
malignancy in women with implants despite a decreased mortalityfor malignancies overall. Similar 
studies performed in Sweden” and Pinland~ foun,d~either,s!ightly increased risk for mortality from all 
causes or no difference. However, both studies also ‘found an increase in death by suicide in women with 
cosmetic breast implants. The reason for this increased mortality is not clear. Pukkula et al.’ suggested 
that this may be due to underlying psychopathology in women seeking cosmetic augmentation, but 
studies seeking to characterize women desiring.cosmetic augmentation-have been seriously flawed 
making conclusions difficult.‘0 

Table 1. Mortality in women with cosmetic breast implants, SMR (95% confidence Interval) -- 

1 Finland 
*Accidents reported b;y-Brinton,-~iii2elitioiial %ij;i;u ‘by Xoot, and accidents ciiid’Giiliileii& reported by Pukkula. ., 
** not done 

” __, / ,_,-“.,, ,,” ‘._ ” _‘\. ‘ x _ \ -. I 

> . , .  -A,-... ,^ , ; .  

7 Brinton LA, Lubin JH, Burich MC, Colton T, Hoover RN. Mortality among augmentation mammoplasty patients. 
Epidemiology 2001;12:321-326. 
* Koot VCM, Peeters PHM, Granath F, Grobbee DE, Nyren 0. Total aridcause specific mortality among Swedish 
women with cosmetic breast implants: prospective study. BMJ 326527-528. 
9 Pukkala E, Kulmala I, Hovi S-L, Hemminki E, Keskimaki I, Lipworth L, Boice Jb, McLaughlin JK. Causes of 
death among Finnish women wi~~CoSme~ic’~b;~~~~‘~~~ic;l;;~, 1971-20OI.‘AiUi Iiiasf‘Surg2003;51:33‘9-342. 
lo Sarwer DB. Invited discussion: Causes of death amongFinnish women with cosmetic breast implants. Ann Plast 
Surg2003;343.. __ _ 3 ' _ ,. ,* I. .a- ,^ ,' 
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